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emergency percutaneous coronary intervention for
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Summary
Background.— Previous studies indicate that mortality from acute coronary syndromes is higher
in women than in men, especially in case of interventional strategy.coronary
intervention;
Aim.— To assess whether the in-hospital mortality rate differs between genders during the ﬁrst
48 h after emergency percutaneous coronary intervention for ST-elevation myocardial infarction
(emergency PCI-STEMI) or after non-emergency PCI.
Abbreviations: CABG, coronary artery bypass graft; CI, conﬁdence interval; CMH, Cochran—Mantel—Haenszel; OR, odds ratio;
PCI, percutaneous coronary intervention; STEMI, ST-segment elevation myocardial infarction.
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ST-elevation
myocardial
infarction;
Elderly women
Conclusions.— Elderly women have a disproportionately high in-hospital mortality rate dur-
ing the ﬁrst 48 h after emergency PCI for treatment of STEMI; however, there is no gender
MOTS CLÉS
Sexes ;
Angioplastie
coronaire ;
Infarctus du
myocarde avec
sus-décalage du
segment ST ;
Femme âgée
ment d’un infarctus du myocarde avec sus-décalage du segment ST ; cependant, il n’y a pas de
différence chez des patients plus jeunes et chez les patients des deux sexes qui ont été traités
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ntroduction
ince the reﬁnement of percutaneous coronary interven-
ion (PCI) with techniques such as stent implantation and
he development of drug-eluting stents, the PCI procedure
s simpler and available in a larger number of hospitals.
ecent advances in angioplasty have improved options for
atients with smaller coronary arteries, and adjunctive
harmacotherapy has enhanced the outcomes of treatment
n both women and men [1]. However, a number of studies
ave identiﬁed a very strong correlation between gender
nd mortality after PCI. The in-hospital mortality rate after
yocardial infarction is higher among women than men
2,3], and female gender is considered to be a risk factor
or complications after coronary angioplasty. Nevertheless,
a
t
s
ps droits réservés.
CI is the recommended treatment for ST-segment ele-
ation myocardial infarction (STEMI) in patients of both
enders and for high-risk patients with acute coronary
yndromes.
It has been suggested that the elevated mortality rate in
omen who receive PCI could be caused by an underdiag-
osis or delayed diagnosis of acute coronary syndrome in
omen with non-fatal infarctions [4], and a number of stud-
es indicate that women are less likely to receive coronary
ngiography evaluations [4—6]. However, the relationship
etween gender and mortality is far from straightforwardJ. Roncalli et al.
Methods.— All patients treated with PCI between January 2005 and June 2008 were included.
The primary endpoint was frequency of death within 48 h after the PCI procedure; secondary
endpoints included frequency of recurrent myocardial infarction, new PCI or coronary artery
bypass graft surgery, stroke, and major vascular or renal complications. Data were analysed via
logistic regression with and without propensity-score matching.
Results.— More than 9000 patients underwent PCI. In the emergency PCI-STEMI group (n = 1753),
48-hour mortality occurred in 2.2% of men and 4.9% of women (p = 0.004). However, gender
disparity occurred only in elderly patients; the rate was signiﬁcantly (p = 0.02) higher in women
(8.1%) than in men (3.3%) aged ≥ 75 years. There was no evidence of gender disparity in the
non-emergency PCI group (n = 7336) or in secondary endpoints for either PCI group. Similar
results were obtained in pair analyses of men and women with matching propensity scores.discrepancy in younger patients or patients of any age who receive non-emergency procedures.
© 2010 Elsevier Masson SAS. All rights reserved.
Résumé
Contexte.— De précédentes études ont montré que la mortalité des syndromes coronaires aigus
est plus élevée chez la femme que chez l’homme.
But.— Le but était de savoir si le taux de mortalité intra-hospitalière est différent entre les
sexes durant les 48 premières heures après une angioplastie coronaire (ATC) en urgence pour
un infarctus du myocarde avec sus-décalage du segment ST (ATC-IDM urgente) ou après une ATC
non urgente.
Méthodes.— Tous les patients traités par ATC entre janvier 2005 et juin 2008 ont été inclus.
Le critère primaire était la fréquence des décès survenus dans les 48 heures après l’ATC. Les
critères secondaires comportaient la fréquence des IDM récidivants, les nouvelles ATC ou pon-
tages aorto-coronaires, les accidents vasculaires cérébraux et les complications vasculaires
et rénales majeures. Les données ont été analysées par régression logistique avec et sans
appariement par score de propensité.
Résultats.— Plus de 9000 patients ont été traités par ATC. Dans le groupe ATC-IDM urgente
(n = 1753), la mortalité à 48 heures était de 2,2 % chez l’homme et 4,9 % chez la femme
(p = 0,004). Cependant, la différence entre les sexes apparaît seulement pour les patients âgés ;
le taux était signiﬁcativement plus élevé (p = 0,02) chez la femme (8,1 %) que chez l’homme
(3,3 %) de 75 ans et plus. Il n’y avait pas de différence entre les sexes dans le groupe de patients
traités par ATC non urgente (n = 7336) et pour les critères secondaires dans chaque groupe ATC.
Des résultats similaires ont été obtenus après appariement par le score de propensité.
Conclusions.— Les femmes âgées ont un taux de mortalité intra-hospitalière durant les
48 premières heures disproportionnellement plus élevé après ATC en urgence pour le traite-nd probably evolves from a variety of closely linked fac-
ors. The results from a recent, large-cohort investigation
uggest that the high mortality rate among women is caused
rimarily by less frequent performance of PCI [7]; how-
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RGender disparity and 48-hour mortality after emergency PC
ever, several studies indicate that even among patients
who receive PCI, adverse short-term outcomes (e.g., in-
hospital mortality, intraprocedural coronary artery injury,
vascular complications) occur more frequently in women
than in men [8—12]. This higher complication rate has been
attributed primarily to greater age and disease severity, as
well as differences in patient management and other clini-
cal characteristics [10,11]. To our knowledge, no study has
described the gender-related very early mortality rate after
PCI.
The investigation described here was designed to evalu-
ate the relationship between gender and patient outcomes
shortly after PCI. Speciﬁcally, we assessed whether in-
hospital death and morbidity are higher in women than in
men during the ﬁrst 48 h after emergency PCI for STEMI or
after non-emergency PCI and whether women experienced
in-hospital complications more frequently.
Methods
Patient population
All patients who receive PCI in both private and public hos-
pitals are registered prospectively and consecutively into
a database at the Regional Hospitalization Agency (Midi-
Pyrenées, France), which evaluates the quality of care
provided to patients treated with angioplasty. The data
used in this investigation was extracted from the database
and related to 9089 patients treated by PCI in our hospi-
tal (Rangueil University Hospital, Toulouse, France) during
a 3.5-year period (January 2005 to June 2008). Data from
all patients who received PCI were included in our analy-
ses; there were no exclusion criteria. Patients who were in
the hospital for less than 48 h were contacted by phone.
Demographic information, diagnoses and 48-hour outcomes
were entered in a uniform registry format and then sent
mandatorily to the Regional Hospitalization Agency for all
patients.
Data were analysed for two patient categories: emer-
gency PCI-STEMI (i.e., patients admitted with STEMI who
received primary emergency PCI or rescue emergency PCI
after thrombolysis failed) and non-emergency PCI (i.e.,
patients who received non-emergency PCI for acute coro-
nary syndromes or stable angina). The decision to perform
emergency PCI was based on guidelines established by the
American Heart Association [13]. Primary emergency PCI
was performed in patients presenting less than 12 h after
the onset of chest pain or other symptoms, who were not
administered thrombolysis therapy; rescue PCI was per-
formed when thrombolysis was unsuccessful for 90min after
initiating bolus administration of the thrombolytic agent.
STEMI was deﬁned as typical acute chest pain with per-
sistent (> 20min) ST-elevation. Non-emergency procedures
were performed in patients with non-ST-elevation acute
coronary syndromes or as elective intervention in patients
with stable coronary artery disease and proof of ischaemia.
All PCI procedures were performed by senior interven-
tional cardiologists via standard techniques, including
balloon angioplasty, stent implantation, and (when debulk-
ing was necessary) mechanical rotational atherectomy.
Adjunctive medications for PCI were administered in agree-
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ent with the European Society of Cardiology guidelines
14].
tudy variables and endpoints
he primary endpoint of this study was the frequency of
ardiac or non-cardiac death within 48 h after completion
f the PCI procedure; information on outcomes after dis-
harge was not available. Secondary endpoints included
he frequency of recurrent myocardial infarction, new PCI
r coronary artery bypass graft (CABG), stroke, and major
ascular or renal complications; the occurrence of any
econdary endpoint was also calculated. A diagnosis of
ecurrent myocardial infarction was based on recurrent
hest pain (> 20min) accompanied by re-elevation of cardiac
nzyme levels and/or new ST-segment elevation determined
ia electrocardiography. Major vascular events were deﬁned
s any vascular access site complication that required surgi-
al vascular repair or blood transfusion. Stroke was deﬁned
s the occurrence of persistent speciﬁc neurological deﬁcits.
ajor renal events were deﬁned as acute renal failure that
equired renal haemodialysis.
tatistical methods
ata for the emergency PCI-STEMI and non-emergency PCI
roups were analysed separately. Statistical analyses were
erformed with SAS statistical software, version 9.2 (SAS
nstitute Inc., Cary, NC, USA). A p value less than 0.05
as considered statistically signiﬁcant. Mean values for age
ere compared with the Student’s t-test after veriﬁcation
f the distribution of residuals and the homogeneity of
ariances. For bivariate analyses, the distribution of qual-
tative variables was assessed with the 2 test. The Fisher’s
xact test was computed as needed. Analyses stratiﬁed
or age (< or ≥ 75 years) and history of renal failure were
erformed with the Cochran-Mantel-Haenszel (CMH) test.
ndependent associations between gender and in-hospital
utcome were assessed via multivariate logistic regression.
ystematic adjustments were performed for age, history of
oronary artery disease, renal failure, year of procedure,
umber of vessels affected and number of vessels treated.
To mitigate differences in baseline characteristics, pair
nalyses were performed via a propensity-score weighting
ethod [15], which can reduce bias in measured character-
stics. A single propensity score was calculated to represent
he relationship between an outcome and several charac-
eristics, then a sequential matching pair analysis, from ﬁve
o three digits of the predicted probability, was performed
ith patients of each gender who had equivalent propensity
cores. The probability (i.e., the odds ratio [OR]) that the
vent occurred in women rather than in men was calculated
ia logistic regression.
esultsatient population and basic characteristics
ore than 9000 patients were included: 1753 patients in
he emergency PCI-STEMI group and 7336 patients in the
on-emergency PCI group (Fig. 1); less than 10% of patients
296 J. Roncalli et al.
Table 1 Baseline characteristics.
Emergency PCI-STEMI (n = 1753) Non-emergency PCI (n = 7336)
Men (n = 1343) Women (n = 410) p Men (n = 5668) Women (n = 1668) p
Age (years) 62.3 (13.5) 71.1 (13.5) 0.0001 65.6 (12.2) 71.7 (11.5) 0.0001
Age ≥ 75 years 22.7 48.1 0.0001 27.5 49.3 0.0001
Year of procedure 0.32 0.16
2005 28.7 25.1 24.8 24.9
2006 28.2 31.5 28.4 30.5
2007 28.7 27.3 29.4 29.3
2008 14.4 16.1 17.4 15.3
History
Myocardial infarction 5.1 3.7 0.25 10.7 7.2 0.0001
PCI 13.9 10.0 0.04 32.2 24.4 0.0001
CABG 3.7 1.7 0.05 8.1 5.4 0.0003
Coronary artery disease 17.7 13.2 0.04 39.5 29.4 0.0001
Other vascular disease 2.7 2.9 0.79 3.4 4.1 0.17
Renal failure 9.5 19.3 0.0001 14.7 21.1 0.0001
Number of diseased vesselsa 0.71 0.04
One 37.1 39.0 26.3 28.7
Two 21.7 21.7 20.2 21.1
Three 35.3 31.7 45.5 41.4
Unknown 5.9 7.6 8.0 8.8
Number of treated vessels 0.60 0.56
One 80.6 80.5 63.1 64.4
Right coronary 28.6 29.8 19.6 20.4
Left circumﬂex 15.3 11.2 16.9 13.8
Left anterior descending 36.7 39.5 26.6 30.2
Two 12.2 12.4 20.7 19.0
Three 3.9 4.9 11.3 11.6
Unknown 3.3 2.2 4.9 5.0
Stent 87.8 91.0 0.08 91.6 91.6 0.66
Thrombolytic therapy 9.7 8.1 0.31
Data are mean (SD) or %. CABG: coronary artery bypass graft surgery; PCI: percutaneous coronary intervention.
a Deﬁned by the impairment of at least one major coronary trunk with > 50% diameter stenosis.
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cn the emergency PCI-STEMI group were referred for emer-
ency PCI after thrombolysis failure. All PCI procedures were
erformed between January 2005 and June 2008 in a single
entre by six experienced senior operators. Patients’ base-
ine characteristics are summarized by gender in Table 1.
he proportions of women in the emergency PCI-STEMI
roup (23.4%) and the non-emergency PCI group (22.7%)
ere similar. In both groups, women were older than men
p < 0.0001) and more frequently had a history of renal fail-
re (p < 0.0001), but men were more likely to have a history
f coronary artery disease and previous PCI; in the non-
mergency PCI group, men were more likely than women
o have a history of myocardial infarction or CABG. All other
aseline characteristics were similar between genders, and
here were no signiﬁcant differences in the proportions of
en and women with multi-vessel disease, in the number of
essels treated or in the use of thrombolytic therapy. After
ropensity-score matching, baseline characteristics of men
nd women were similar in both PCI groups (data not shown).
d
P
w
w
Cn-hospital endpoint analyses
n the emergency PCI-STEMI group, the primary endpoint
nalysis indicated that a signiﬁcantly smaller (p = 0.004) pro-
ortion of men (2.2%) than women (4.9%) died within 48 h
f the procedure; however, the 48-hour mortality rate did
ot differ signiﬁcantly (p = 0.77) between men (0.4%) and
omen (0.5%) in the non-emergency PCI group (Fig. 2).
fter adjustment for age, history of coronary artery dis-
ase, renal failure, year of procedure, number of diseased or
reated vessels and thrombolytic therapy (Table 2), the 48-
our mortality risk remained signiﬁcantly higher for women
han men in the emergency PCI-STEMI group (OR = 2.30, 95%
onﬁdence interval [CI] = 1.03—5.11, p = 0.05) but did not
iffer signiﬁcantly between genders in the non-emergency
CI group. The 48-hour mortality risk was also higher among
omen in the emergency PCI-STEMI group than among
omen in the non-emergency PCI group (OR = 2.32, 95%
I = 1.30—4.15, p = 0.005).
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Table 2 Relative gender risk of 48-hour mortality (women vs men).
All patients Patients aged < 75
years
Patients aged ≥ 75
years
Emergency
PCI-STEMI (n = 1753)
Non-emergency
PCI (n = 7336)
Emergency
PCI-STEMI (n = 1251)
Emergency
PCI-STEMI (n = 502)
No. of deaths (men and women) 49 32 23 26
Unadjusted model
Odds ratioa 2.33 1.13 1.02 2.61
95% CI 1.30—4.15 0.51—2.52 0.35—3.04 1.16—5.87
P value 0.005 0.77 0.97 0.03
Adjusted modelb
Odds ratioa 2.30 0.77c 0.88 2.46
95% CI 1.03—5.11 0.30—1.95 0.28—2.79 1.05—5.78
P value 0.05 0.58 0.82 0.04
Interaction age× gender
Odds ratioa 0.99c
95 % CI 0.44—2.28
P value 0.09 0.27 (0.99)d
CI: conﬁdence interval; PCI: percutaneous coronary intervention; STEMI: ST-segment elevation myocardial infarction.
a Odds that death occurred in a female patient rather than a male patient.
b Adjusted for age, history of coronary artery disease, renal failure, year of procedure, number of diseased and treated vessels, and
administration of thrombolytic therapy.
c Adjusted for age, history of coronary artery disease, renal failure, year of procedure and number of diseased and treated vessels.
d Without the term of interaction.
Table 3 Forty-eight-hour mortality rates categorized by history of renal failure and age.
Emergency PCI-STEMI (n = 1753) Non-emergency PCI (n = 7336)
Men (n = 1343) Women (n = 410) p Men (n = 5668) Women (n = 1668) p
Age
< 75 years
Patients (n) 1038 213 4108 845
Deaths (n) 19 4 11 4
Mortality rate (%) 1.8 1.9 1.0a 0.3 0.5 0.31a
≥ 75 years
Patients (n) 305 197 1560 823
Deaths (n) 10 16 13 4
Mortality rate (%) 3.3 8.1 0.02 0.8 0.5 0.34
CMH 0.05 0.86
History of renal failure
Yes
Patients (n) 127 79 836 352
Deaths (n) 7 9 2 2
Mortality rate (%) 5.5 11.4 0.13 0.2 0.6 0.59a
No
Patients (n) 1216 331 4832 1316
Deaths (n) 22 11 22 6
Mortality rate (%) 1.8 3.3 0.09 0.5 0.5 1.0
CMH 0.03 0.73CMH: Cochran-Mantel-Haenszel test (Breslow-Day test for homogene
ST-segment elevation myocardial infarction.
a Fisher’s exact test.ity of odds); PCI: percutaneous coronary intervention; STEMI:
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digure 1. Patient ﬂow diagram. PCI: Percutaneous coronary inter-
ention; STEMI: ST-segment elevation myocardial infarction.
Among patients aged ≥ 75 years (Table 3) who received
mergency PCI for treatment of STEMI, the 48-hour mor-
ality rate was signiﬁcantly greater (p = 0.02) in women
8.1%) than in men (3.3%), and the 48-hour mortality risk
emained greater for women after adjusting for age, history
f coronary artery disease, renal failure, year of procedure,
umber of diseased or treated vessels and thrombolytic
herapy; the 48-hour mortality rate and risk were simi-
ar between genders for patients aged less than 75 years
women, 1.9%; men, 1.8%; p = 1.0; CMH test, p = 0.05). In
ddition, for patients in the emergency PCI-STEMI group who
ad a history of renal failure (Table 3), the 48-hour mortal-
ty rate was greater in women (11.4%) than in men (5.5%),
nd a stratiﬁed analysis linked renal failure to greater
8-hour mortality in women (CMH test; p = 0.03). In the non-
igure 2. Primary endpoint for emergency and non-emergency
rocedures between men and women. Mortality rate for men and
omen during the ﬁrst 48 h after emergency and non-emergency
CI (PCI: Percutaneous coronary intervention; STEMI: ST-segment
levation myocardial infarction).
g
(
P
D
O
f
7
s
c
f
m
g
s
p
T
v
o
e
n
w
gJ. Roncalli et al.
mergency PCI group, there were no signiﬁcant differences
etween men and women after stratiﬁcation according to
istory of renal failure or age.
The occurrence of any individual secondary endpoint
i.e., recurrent myocardial infarction, new PCI or CABG,
troke, or vascular and renal complications) did not differ
igniﬁcantly between genders in either PCI group, and nei-
her did a composite outcome that included all secondary
ndpoints but excluded death (emergency PCI-STEMI: men
.0%, women, 2.4%, p = 0.59; non-emergency PCI: men 0.7%,
omen 1.1%, p = 0.07) (Table 4). These results emphasize
hat death is the most common major adverse event to occur
uring the 48-hour period immediately after PCI. No corre-
ation was found between the 48-hour mortality rate and
ccurrence of minor and major vascular complications.
ndpoint analyses after propensity-score
atching
fter propensity-score matching, the risk of death within
8 h after PCI was evaluated for 395 male—female
atched pairs in the emergency PCI-STEMI group and 1658
ale—female matched pairs in the non-emergency PCI
roup. For the emergency PCI-STEMI group, the 48-hour mor-
ality risk was nearly threefold greater in women than in men
OR 2.80, 95% CI 1.16—6.74, p = 0.03) (Table 5), and this dis-
repancy increased to more than ﬁvefold after adjustment
or age, history of coronary artery disease, renal failure,
ear of procedure, number of diseased or treated vessels and
hrombolytic therapy (OR 5.22, 95% CI 1.48—18.4, p = 0.02).
tratiﬁcation by age indicated that the difference between
enders occurred exclusively in patients aged ≥ 75 years;
omen in this age category were ﬁvefold more likely than
en to die within 48 h after PCI (unadjusted OR 5.18, 95%
I 1.47—18.2, p = 0.01; adjusted OR 5.68, 95% CI 1.54—20.9,
= 0.009), but there was no difference between genders for
atients aged less than 75 years. The 48-hour mortality risk
id not differ between genders in the non-emergency PCI
roup, and the composite outcome of secondary endpoints
excluding death) did not differ between genders in either
CI group (data not shown).
iscussion
ur ﬁndings indicate that female gender was not a risk factor
or 48-hour, in-hospital mortality in patients aged less than
5 years or in patients who were treated in non-emergency
ituations. However, the results of this investigation indi-
ate that the risk of death within 48 h after emergency PCI
or treatment of STEMI is higher among women than among
en. Fewer than 10% of patients in the emergency PCI-STEMI
roup were referred for emergency PCI after thromboly-
is failed; thus, the gender disparity in 48-hour mortality
robably occurred after primary angioplasty procedures.
he discrepancy remained signiﬁcant after standard multi-
ariate adjustment for confounders and in paired analyses
f men and women with matching propensity scores; how-
ver, it was restricted to patients aged ≥ 75 years and was
ot observed for non-emergency procedures. Adverse events
ere also more common in women than in men after emer-
ency PCI for treatment of STEMI, but the frequency of
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Table 4 Frequency of secondary endpoints.
Emergency PCI-STEMI (n = 1753) Non-emergency PCI (n = 7336)
Men (n = 1343) Women (n = 410) p Men (n = 1343) Women (n = 410) p
Recurrent myocardial infarction 1.0 1.0 1.0 0.3 0.7 0.06
New PCI or CABG 0.5 0.3 1.0 0.1 0.2 0.45
Stroke 0.2 0.5 0.24 0.1 0.1 1.0
Vascular complication 0.2 0.7 0.15 0.1 0.3 0.06
Renal complication 0.3 0.2 1.0 0.1 0.0 0.35
Any secondary endpoint 2.0 2.4 0.59 0.7 1.1 0.07
Minor vascular complications
False aneurysm 0.37 0.49 0.67 0.51 0.72 0.32
Fistula 0 0 0.04 0.06 0.54
Haematoma 0.82 1.71 0.16 1.23 2.75 0.001
Bleeding 0 0 0.09 0.12 0.66
Data are number (%) or %. CABG: coronary artery bypass graft surgery; PCI: percutaneous coronary intervention; STEMI: ST-segment
r
t
t
belevation myocardial infarction.
major cardiac, vascular and renal events (excluding death)
were rare and did not differ between genders, even among
older patients.
The gender disparity in cardiac diagnosis and treatment
has been recognized since 1991, when Ayanian and Epstein
[16] ﬁrst reported that women were less likely than men
to undergo diagnostic coronary angiography and coronary
revascularization for the treatment of heart disease. A
[
d
a
c
Table 5 Propensity-score matched relative gender risk of 48-
All patients
Emergency
PCI-STEMI
(n = 395 pairs)
Non-
PCI (
pairs
No. of deaths (men and women) 26 21
Unadjusted model
Odds ratioa 2.80 0.61
95% CI 1.16—6.74 0.25
P value 0.03 0.28
Adjusted modelb
Odds ratioa 5.22 0.59
95% CI 1.48—18.4 0.21
P value 0.02 0.33
Interaction age× gender
Odds ratioa 0.49
95% CI 0.14
P value 0.08 0.99
CI: conﬁdence interval; PCI: percutaneous coronary intervention; STEM
a Odds that death occurred in a female patient rather than a male pat
b Adjusted for age, history of coronary artery disease, renal failure, y
administration of thrombolytic therapy.
c Adjusted for age, history of coronary artery disease, renal failure, ye
d Without the term of interaction.ecent large cohort from the Get With The Guidelines ini-
iative in the USA conﬁrmed that women were less likely
han men to receive reperfusion therapy and guidelines-
ased medical therapy after acute myocardial infarction
17]. However, recent evidence also indicates that gen-
er bias persists in the referral of patients for coronary
ngiography but not in the subsequent use of coronary revas-
ularization or in the pharmacological treatment of acute
hour mortality (women versus men).
Patients aged
< 75 years
Patients aged
≥ 75 years
emergency
n = 1658
)
Emergency
PCI-STEMI
(n = 216 pairs)
Emergency
PCI-STEMI
(n = 179 pairs)
8 18
1.03 5.18
—1.48 0.25—4.17 1.47—18.2
0.97 0.01
c 1.26 5.68
—1.67 0.27—5.84 1.54—20.9
0.76 0.009
c
—1.62
(0.24)d
I: ST-segment elevation myocardial infarction.
ient.
ear of procedure, number of diseased and treated vessels, and
ar of procedure and number of diseased and treated vessels.
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yocardial infarction [18]. As all patients included in our
nalyses underwent PCI (main difference with previous stud-
es), the gender-dependent disparity in patient mortality
eported here was probably not caused by discrepancies in
atient care.
Within the emergency PCI-STEMI group, women were
lder than men and were more likely to have a history of
enal failure. Similar observations have been reported pre-
iously [9,10] and may contribute to the less favourable
n-hospital outcomes observed in women than in men who
eceive PCI [10—12]. Our results indicate that the frequency
f 48-hour mortality remained higher among women than
en after adjusting for age or history of renal failure, in pair
nalyses of men and women with similar age and medical
istory, and in patients aged ≥ 75 years. Thus, the gen-
er discrepancy in 48-hour mortality cannot be attributed
ntirely to differences in age or in the prevalence of renal
ailure.
Because the higher risk of death in women than in men
ho present with acute myocardial infarction persisted in
nalyses of matched male—female pairs and after adjust-
ent for age, history of coronary artery disease, renal
ailure, and the number of diseased or treated vessels,
t cannot be linked to greater anatomical or physiological
railty among women. A more plausible explanation could
mplicate differences in the initial presentation of acute
oronary artery disease in men and women and, conse-
uently, in the diagnosis of the disease and subsequent
anagement of the patients. Diagnosis in women may be
elayed, and women may be treated less vigorously dur-
ng prehospital management, perhaps because of concerns
bout bleeding. Lastly, the time between symptom onset
nd hospital admission, and between hospital admission and
he initiation of PCI, may be longer for women than men
ecause myocardial infarction occurs at a more advanced
ge in women. Among community-based hospitals partic-
pating in the Get With The Guidelines initiative in the
nited States, the proportion of patients receiving primary
CI in compliance with the door-to-balloon standard of
90min (as indicated in the American College of Cardiol-
gy/American Heart Association guidelines) has improved by
2.6% over the last 5 years. Nevertheless, door-to-balloon
imes remain longer for the elderly than younger patients
nd for women than men, even after adjusting for the pres-
nce of comorbid conditions [19].
The 7—8-year age difference between men and women
ho experience their ﬁrst STEMI could lead to gender
iscrepancies in patient management that contribute to
he higher mortality rate observed in women; for exam-
le, thrombolytic drugs are less likely to be administered
o elderly patients than to younger patients with acute
yocardial infarction. Women may also be more likely to
xperience declines in renal function after PCI and may
ave a greater risk of contrast-induced nephropathy [20].
evertheless, the gender disparity in mortality persisted in
air analyses of men and women with matching propensity
cores, and although a history of renal failure was associated
ith a twofold increase in mortality, the 48-hour mortality
isk in patients with and without renal failure was still higher
n women than in men. Gender discrepancies in treatment
utcomes have also been attributed to humoral factors or to
maller vessel diameters and more frequent intimae dissec-
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ions in women than men, but if so, we would expect to see
ifferences in the occurrence of adverse events other than
eath, which were not apparent in our analyses.
linical implications
lthough recent reﬁnements in PCI technique have led to
reater procedural success in men and women of all ages,
he results presented here indicate that the risk of in-
ospital mortality during the ﬁrst 48 h after PCI remains
isproportionately high for elderly women who receive
mergency procedures. Our analysis differs from those in
revious reports because we focused on mortality during
ust the ﬁrst 48 h after PCI and these data cannot be general-
zed to the entire female population with acute myocardial
nfarction. Contrary to our data, it has been recently
eported by Champney et al. that the higher short-term mor-
ality among women compared with men, after myocardial
nfarction, is conﬁned to women aged less than 75 years.
owever, in their large retrospective study, only 30% of
omen were treated by primary PCI compared with 47% of
en [21]. In our study, we were able to minimize any poten-
ial contribution from gender-speciﬁc differences in patient
are, because all patients were referred for PCI. Because
he French health-care system provides identical coverage
nd access to men and women regardless of social status, we
elieve that prevention campaigns and educational sessions
bout chest pain for patients with cardiovascular risk fac-
ors can improve patient outcomes, especially for women,
y reducing the delay between symptom onset and the ﬁrst
all to a medical professional. By doing so, and giving the
ame access to PCI for women and men, we can expect simi-
ar short-term mortality rates, except among elderly women
o far.
tudy limitations
e acknowledge several limitations that restrict the
nterpretation of our study. This was an observational,
ncontrolled study. Our ﬁndings are limited to in-hospital
vents (i.e., long-term outcomes were not evaluated) and
ould be inﬂuenced by a potential gender bias that occurred
uring selection of the patients’ treatment regimens. All
atients who received emergency PCI for treatment of STEMI
r non-emergency PCI were included in our statistical analy-
es; there were no exclusion criteria. Substantial differences
n the management of individual patients were unlikely,
ecause all patients were treated at the same institution and
he inclusion period was limited to 3.5 years. We acknowl-
dge that limiting inclusion to a single institution could
ias patient selection; however, our data are similar to
he data collected by the coronary heart disease registry
or the entire geographical region [22]; this similarity sug-
ests that patient selection was not biased. Data about
ardiovascular risk factors and previous treatment before
CI were not available. In particular, we could not obtain
ata on the duration of ischaemia (pain-to-door time and
oor to-balloon time), adjunctive treatment (including gly-
oprotein IIb/IIIa inhibitors), reperfusion quality after PCI
r ejection fraction, which would have affected the prog-
osis. These factors are important as they may be used as
redictors to explain differences in cardiac prognosis. Thus,
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our study did not elucidate the cause of this abnormal high
death rate. However, our analytical approach using both a
propensity score adjustment and a conventional covariate
adjustment in the logistic regression models yielded similar
point estimates and 95% conﬁdence limits for the magnitude
of association of gender and mortality risk.
Conclusion
Elderly women who undergo emergency PCI for treatment
of STEMI have a disproportionately high in-hospital mortality
rate during the ﬁrst 48 h after the procedure. However, there
is no gender discrepancy in younger patients or in patients
of any age who receive non-emergency procedures. Major
adverse events, including renal and vascular complications,
occurred at similar rates in men and women after emergency
or non-emergency PCI.
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